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CLAIMS 



[Claim(s)] 

[Claim 1] The fuel gas and oxidant gas which are supplied through a fuel gas supply pipe and an oxidant gas 
supply pipe, respectively generate water. And the polymer electrolyte fiiel cell which outputs power and 
discharges residual fuel gas and oxidant gas as an exhaust gas through a fuel gas exhaust pipe and an 
oxidant gas exhaust pipe. Said generation water is discharged at least through one side of said fuel gas 
exhaust pipe and said oxidant gas exhaust pipe. It is prepared in said polymer electrolyte fuel cell side of one 
[ at least ] tubing with which said generation water is discharged among said fuel gas exhaust pipes and said 
oxidant gas exhaust pipes. The polymer electrolyte fuel cell system possessing the deionizer unit for 
removing the ion contained in said generation underwater accompanied to said exhaust gas. 
[Claim 2] It is the polymer electrolyte fuel cell system which said deionizer unit divides into said exhaust 
gas and said generation water said generation water accompanied to said exhaust gas and it in a polymer 
electrolyte fuel cell system according to claim 1, and removes ion from said separated generation water. 
[Claim 3] It is the polymer electrolyte fuel cell system which said deionizer unit mixes again said separated 
exhaust gas and said generation water from which said ion was removed in a polymer electrolyte fuel cell 
system according to claim 2, and discharges. 

[Claim 4] In a polymer electrolyte fuel cell system according to claim 1 to 3 The fuel gas of said remainder, 
and the gas recycle device in which at least one side of oxidant gas is again returned to a supply side, The 
humidifier which said gas to return humidifies said returned gas with said generation water, and is supplied 
to said polymer electrolyte fuel cell is provided further. Said humidifier The polymer electrolyte fuel cell 
system possessing the 1 st deionizer unit for removing the ion contained in said generation underwater by 
which it was accompanied to said returned gas and even said humidifier was retumed according to said gas 
recycle device. 

[Claim 5] It is a polymer electrolyte fuel cell system possessing the 2nd deionizer unit for removing the ion 
which said gas recycle device is prepared in the middle in a polymer electrolyte fuel cell system according 
to claim 4, and is contained in said generation underwater. 

[Claim 6] The ion which said gas recycle device possesses the ejector for removing said generation water 
with which it is accompanied to said exhaust gas and it from said fuel cell in a polymer electrolyte fixel cell 
system according to claim 4 or 5, drives said EJUEKUTA with the water from said humidifier, and is 
contained in said generation underwater is a polymer electrolyte fuel cell system removed. 
[Claim 7] The fuel gas and oxidant gas which are supplied through a fuel gas supply pipe and an oxidant gas 
supply pipe, respectively generate water. And the polymer electrolyte fuel cell which outputs power and 
discharges residual fuel gas and oxidant gas through a fuel gas exhaust pipe and an oxidant gas exhaust pipe, 
The fiiel gas of said remainder, and the gas recycle device in which at least one side of oxidant gas is again 
retumed to a supply side, The humidifier which humidifies said retumed gas and is supplied to said polymer 
electrolyte fuel cell is provided. Said humidifier The polymer electrolyte fixel cell system possessing the 1st 
deionizer unit for removing the ion contained in said generation underwater by which it was accompanied to 
said retumed gas and even said humidifier was retumed according to said gas recycle device. 
[Claim 8] The fuel gas and oxidant gas which are supplied through a fuel gas supply pipe and an oxidant gas 
supply pipe, respectively generate water. And the polymer electrolyte fuel cell which outputs power and 
discharges residual fuel gas and oxidant gas through a fuel gas exhaust pipe and an oxidant gas exhaust pipe. 
Residual fuel gas and the gas recycle device in which at least one side of oxidant gas is again retumed to a 
supply side. The humidifier which said gas to return humidifies said retumed gas with said generation water, 
and is supplied to said polymer electrolyte fuel cell is provided. Said gas recycle device The polymer 
electrolyte fuel cell system possessing the 2nd deionizer unit for removing the ion which is prepared in the 
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middle and contained in said generation underwater. 
[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a macromolecule mold fuel cell and the fuel cell system 

which uses it. 

[0002] 

[Description of the Prior Art] Conventionally, although the fuel cell has been used for a special device, 
recently, the quality of a solid-state poly membrane also improves and the solid-state macromolecule 
membrane type fuel cell is developed. For this reason, application in various fields, such as home electric 
organs including an automobile, is considered. Durable years sufficient as a noncommercial use in these 
Field of application are required, and the life of the system which uses a fuel cell and it has a desirable 
********. However, this application proposers discovered that corrosion occurred for the interior of a 
polymer electrolyte fuel cell, and a part of external piping, while working the polymer electrolyte fuel cell 
system. As a result of investigating a cause, it became clear that it was attracted with fluorine ion. 
[0003] The polymer electrolyte fuel cell consists of two or more unit cells and a separator which isolates 
them fi-om before. Drawing 6 (a) is the decomposition perspective view of a unit-cell configuration, and 
drawing 6 (b) is the cross-section conceptual diagram of a unit cell. As shown in drawing 6 , with each unit 
generation-of-electrical-energy component, the fuel gas electrode (anode) and the oxidant gas electrode 
(cathode) are joined to the both sides of a solid-state poly membrane. A generation-of-electrical-energy 
component is pinched with a separator, and constitutes the unit cell. In this Fig., fuel gas is supplied between 
a fuel gas electrode and an up separator, and oxidant gas is supplied between the oxidant gas electrode and 
the lower separator. Fuel gas and oxidant gas react through a solid-state poly membrane, and produce power 
and generation water. Although this water must be pure water theoretically, fluorine ion was contained in 
fact. 

[0004] As a solid-state poly membrane, the solid-state poly membrane called the "Nafion (R) film" is 
known, for example. Such film can be used now and the life of a polymer electrolyte fuel cell is prolonged 
by leaps and bounds. The main configuration of these film is almost equal to PTFE (Teflon (R)), and is the 
macromolecule object of carbon and a fluorine. The outline of this basic structure is released by Du Pont 
that whose it is as follows it is a putting on the market on the market agency. 
[Formula 1] 

- (CF2CF2) (CF2CF2) 
I 

O 



CFb 

I 

FC-CF3 



CF, 

I 

CF2 
I 

SO3-H* 
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Here, S03-HH- is a fiinctional group and the remaining part is a principal chain and a side chain with the 
almost same structure as Teflon. 

[0005] If the above solid-state poly membranes are used, the fluorine which is a configuration element 
would dissociate, strong corrosive ion like fluorine ion would be generated, and corrosion will have 
occurred in every place. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the polymer electrolyte 
fuel cell system which can prevent the corrosion of a fuel cell and piping by carrying out uptake of the ion 
discharged from a solid-state poly membrane. 

[0007] The purpose of this invention is offering the polymer electrolyte fuel cell system which piping's does 
not corrode with ion, though it is the perfect closed mold (recycle) (closed type) which recycles fliel gas and 
the residual gas of oxidant gas which were used for the fuel cell. 
[0008] 

[Means for Solving the Problem] Below, the fuel cell system for attaining the various viewpoints of this 
invention is explained. Below, with reference to an accompanying drawing, the polymer electrolyte fuel cell 
system of this invention is explained at a detail. 

[0009] In the conventional polymer electrolyte fuel cell system, corrosive ions, such as fluorine ion which 
comes out from the generation-of-electrical-energy component section, are contained in the generation water 
with which it is accompanied to both the fuel gas supplied to the polymer electrolyte fuel cell, oxidant gas, 
or one residual gas. So, in the polymer electrolyte fuel cell system of this invention, we prepared the 
deionizer unit in the gas exhaust pipe from the polymer electrolyte fuel cell, and decided to remove the ion 
contained in generation underwater. The reaction cylinder which used ion exchange resin as a deionizer unit 
is used. 

[0010] However, the device in which the residual gas which is needed in order that it may fill up with ion 
exchange resin densely and the common reaction cylinder for carrying out the ion exchange of water may 
apply to this invention, and generation water pass a reaction cylinder to coincidence is not established. 
Therefore, by the common reaction cylinder, residual gas can hardly pass, and even if it passes, there is very 
big pressure loss, and it is not practical. 

[001 1] So, in the polymer electrolyte fuel cell system of this invention, the container which introduces an 
exhaust gas was prepared, and we filled ion-exchange resin and water in the container, and decided to 
remove ion by carrying out bubbling of the gas. 

[0012] Moreover, the water trap device which carries out uptake of the waterdrop in gas, without using 
bubbling (For example, change of slowdown of a gas flow rate, a baffle, and a gas flow direction and they 
combine.) If the approach of giving as a scavenger for water traps like a wick using a thing and ion 
exchange resin itself using a hydrophilic material as a scavenger etc., and introducing into an ion-exchange- 
resin layer only the water which carried out the trap is applied The pressure loss of gas is sharply mitigated 
by the case where bubbling is carried out, and the effectiveness as a generation-of-electrical-energy system 
rises from it. Moreover, since only the water by which uptake was carried out is introduced into an ion- 
exchange-resin layer, it also has the advantage that the maintenance device of water level etc. becomes 
unnecessary and the design of an ion-exchange-resin layer becomes easy. 

[0013] On the other hand, by such reaction cylinder, although a gas outlet and the purified water will be 
discharged from a separate exhaust port, this purified water needs to be discharged using the force of gravity 
or a pump, the arrangement location of a reaction cylinder will be restricted, a pump will be needed, or the 
requirements for a system will be restrained. 

[0014] Then, we decided to mix gas and the purified water again inside a reaction cylinder. According to 
this, since pressure loss is again accompanied to the gas which flows out without seldom winning 
popularity, the purified water does not need an additional pump etc. but can design it on the almost same 
requirements for a system as the case where there is no reaction cylinder. 

[0015] Moreover, when it had the gas recycle device (gas recycle system) in which one [ at least ] residual 
gas of fuel gas or oxidant gas fuel gas is again returned to a supply side, and the humidifier of distributed 
gas and the generation water of a polymer electrolyte fuel cell returned to a humidifier, it was presupposed 
to the polymer electrolyte fuel cell system of this invention that ion is removed in the solution layer section 
of a humidifier using the ability of the generation water containing the ion which should be removed to be 
mixed with the water of a humidifier. 

[0016] By this invention, the approach of installing a direct deionizer xmit in a humidifier and removing ion 
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on that spot (inside of a humidifier), and the approach of pulling out water outside with a pump etc. using 
the amount of water of a humidifier, and introducing into a deionizer unit were devised as the deionizer 
approach of the humidifier solution layer section. Moreover, since the water of a humidifier is always 
maintained at clarification by using the deionizer unit which purifies the water of these humidifiers, it does 
not have corrosive but it becomes possible to make the water of a humidifier serve a double purpose as 
cooling water of a fuel cell, or to make it serve a double purpose as ejector drive water for gas recycle. 
[0017] 

[Embodiment of the Invention] With reference to an accompanying drawing, the polymer electrolyte fuel 
cell system of this invention is explained below. Drawing 1 and drawing 2 show the example of the whole 
system network, and drawing 3 thru/or drawing 5 are the enlarged drawings of a deionizer unit part. 
[0018] First, with reference to drawing 1 , the system network of the whole polymer electrolyte fuel cell 
system by the gestalt of operation of the 1 st of this invention is explained. Here, the thing with a gas recycle 
system was indicated. 

[0019] In the polymer electrolyte fuel cell system by the gestalt of the 1st operation, a polymer electrolyte 
fiiel cell 2 generates electricity by the fuel gas and oxidant gas which are supplied through the fiiel gas 
supply pipe 62 and the oxidant gas supply pipe 70, respectively, and outputs power, and discharges 
generation water as a reaction by-product. Residual fuel gas and oxidant gas are discharged through the fiiel 
gas exhaust pipe 56 and the oxidant gas exhaust pipe 68, respectively. Here, in many cases, the generation 
water which is a reaction by-product is discharged through both at least in one side of the fuel gas exhaust 
pipe 56 and the oxidant gas exhaust pipe 68. 

[0020] Furthermore, with the gestalt of this operation, hydrogen is used as a fuel and oxygen is used as 
oxidant gas. A polymer electrolyte fuel cell system is a system of the perfect closed mold (closed type) 
possessing the fuel gas humidifier 6, the oxidant gas humidifier 4, the fuel gas side humidification water 
pump 16, the oxidizing agent gas side humidification water pump 18, the fuel gas ejector 10 of a fuel gas 
recycle device, and the oxidizing agent gas ejector 8 of an oxidizing agent gas recycle device. 
[0021] What is newly supplied from a gas supply system 52, and the thing recycled from the fuel gas ejector 
10 are mixed with the fuel gas humidifier 6, and fuel gas is supplied to a fuel cell 2. The fuel gas of the 
remainder discharged from the fuel gas exhaust pipe 56 is recycled by the fuel gas humidifier 6 with cooling 
water by the fuel gas ejector 10. circulating water by the side of the fijel gas called cooling water here ~ 
fi-om the fuel gas humidifier 6 — coming out - the fuel gas side humidification water pump 16 - the cooling 
water supply pipe 54, a condensator 40, a polymer electrolyte fuel cell 2, the cooling water drain pipe 58, 
and a cooling water drain pipe — on the way - the fuel gas ejector 10 boiled and prepared - a passage - up 
to the fuel gas humidifier 6 ~ circulating - having . Although it generates heat with a generation of 
electrical energy in a polymer electrolyte fuel cell 2, it is cooled with this cooling water and held at suitable 
operating temperature. 

[0022] What is newly supplied from a gas supply system 72, and the thing recycled from the oxidizing agent 
gas ejector 8 are mixed with the oxidant gas humidifier 4, and oxidizing agent gas is supplied to a fuel cell 
2, The oxidizing agent gas of the remainder discharged fi-om the oxidizing agent gas exhaust pipe 68 is 
recycled by the oxidant gas humidifier 4 with circulating water by the oxidizing agent gas ejector 8. the 
water by the side of the oxidant gas called circulating water here - from the oxidant gas humidifier 4 — 
coming out — the oxidant gas side humidification water pump 18 — the circulation tubing 64 and 66 and the 
circulation tubing 64 and 66 — on the way ~ the oxidizing agent gas ejector 8 boiled and prepared - a 
peissage — up to the oxidant gas humidifier 4 — circulating — having . 

[0023] The fuel gas humidifier 6 and the oxidant gas humidifier 4 contain a heater 1 13,1 12, respectively, 
adjust the fuel gas and oxidant gas which are supplied to a polymer electrolyte fuel cell 2 to whenever 
[ respectively suitable humidification ], and have the duty which keeps the reaction property of a fuel cell 
good. 

[0024] In addition, explanation of a deionizer unit is omitted in the above-mentioned explanation. A 
deionizer unit is explained below at a detail. 

[0025] Next, with reference to drawing 2 , the system network of the whole polymer electrolyte fuel cell 
system by the gestalt of operation of the 2nd of this invention is explained. The polymer electrolyte fuel cell 
structure of a system by the gestalt of the 2nd operation is the same as that of the polymer electrolyte fuel 
cell system in the gestalt of the 1st operation almost. A different point is only a deionizer unit. 
[0026] The polymer electrolyte fuel cell system shown in the gestalt of the 1st and the 2nd operation 
described as an example what is used for the midget submarine for deep sea exploration etc. In this case, 
since generation water, fuel gas, oxidant gas, etc. cannot be emitted indiscriminately, all, such as generation 
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water, fuel gas, and oxidant gas, are constituted as a closed system. 

[0027] However, with the polymer electrolyte fuel cell which used the solid-state poly membrane, when ion 
like fluorine ion is discharged and it circulates through the inside of the circulatory system like this example 
as above-mentioned, corrosion will occur in every place. 

[0028] Then, the 1st deionizer unit 12 and 14 for removing the ion contained in generation underwater is 
formed in the polymer electrolyte fuel cell 2 side of tubing with which generation water is discharged at 
least among the fuel gas exhaust pipe 56 and the oxidant gas exhaust pipe 68. The 2nd deionizer unit 76 and 
78 for removing the ion contained in cooling water or said circulating water is formed in the fuel gas 
humidifier 6 and the oxidant gas humidifier 4. Thereby, deionizer is possible and the anticorrosion made 
into the purpose becomes possible. In addition, the 2nd deionizer unit 76 and 78 has the desirable thing by 
which generation water is discharged at least and which is established like. 

[0029] Moreover, it may be prepared at least in one side by the side of the oxidant gas humidifier 4 of the 
circulation tubing 64 and 66 the fuel gas humidifier 6 side of the cooling water supply pipe 54, and the 3rd 
deionizer unit 28/30 for removing the ion contained in cooling water or circulating water may be formed. 
Moreover, it may be prepared at least in one side of the middle of the cooling water by-path pipe 20 formed 
in the middle of the cooling water supply pipe 54, and the middle of the circulating water by-path pipe 24 
formed between the oxidizing agent gas hxmiidifier 6 and the oxidizing agent gas ejector 8, and the 4th 
deionizer unit 22 and 26 for removing the ion contained in cooling water or circulating water may be 
formed. Only one deionizer unit of these l-4ths may be prepared, and may be prepared. [ two or more ] 
[0030] Moreover, in case the polymer electrolyte fiiel cell of this invention is manufactured, a fuel gas 
lateral electrode and an oxidizing agent gas lateral electrode are welded [ of a poly membrane ], an electrode 
assembly is formed, said electrode assembly is washed and the unit cell of a fuel cell is formed using the 
electrode assembly by which account washing was carried out. Here, as for said washing, it is desirable that 
it is boiling washing which uses hot water. 

[003 1] Next, a deionizer unit is explained to a detail using drawing 3 thru/or drawing 5 . Drawing 1 which is 
a whole system network, and the deionizer units 12 and 14 indicated to drawing 2 are the bubbling pots 100 
shown in drawing 3 (a). Water is filled in the bubbling pot 100 and it lets an exhaust gas pass in it. Although 
gas constituents serve as a bubble and it goes away, moisture resides in a pot 100. There is ion exchange 
resin in underwater [ of a pot 100 ], and the discharged fluorine ion sticks to ion exchange resin. In this way, 
fluorine ion can be removed. However, the pressure loss when circulating fuel gas and oxidant gas is large 
in this case. 

[0032] For this reason, it replaces with the bubbling pot 100 and the trap structure 102 by the baffle shown 
in drawing 3 (b) may be adopted. The gas constituents of an exhaust gas are outputted as it is, and a water 
component remains in the bottom of the trap structure 102. Like the bubbling pot 100, ion exchange resin 
exists and fluorine ion is adsorbed at a bottom. With the trap structure 102, pressure loss is small and there is 
an advantage of it not being necessary to increase the drive capacity of pumps 16 and 18 etc. As for ion 
prehension ability, what mixes a dummy ball (about 5mm - 20nmi) with large particle diameter as trap 
structure in the reaction cylinder shown in drawing 5 (a) as other methods, and makes space in an ion- 
exchange-resin layer is highly effective. 

[0033] Furthermore, the deionizer mit which has the structure which is mixed again and discharges gas and 
water by crossing and joining in the passage of the water which purified the passage of the gas separated as 
shown in drawing 5 (b) becomes possible, and arrangement becomes easy. 

[0034] Next, the deionizer units 76 and 78 indicated to drawing 1 and drawing 2 are notionally shown in 
drawing 4 (a). The deionizer units 76 and 78 are formed in the ftiel gas humidifier 6 and the oxidant gas 
humidifier 4 as above-mentioned. The deionizer units 76 and 78 are containers with free receipts and 
payments of the water with which ion exchange resin was enclosed. This container also makes it possible to 
take out ion exchange resin easily at the time of exchange of ion exchange resin. 
[0035] This deionizer unit has a possibility that it may be damaged at the heater for humidifying in a 
humidifier 4 and 6, and although it may say that the structure of humidifiers 4 and 6 becomes complicated, 
since endocyst will be carried out to the interior of a humidifier, structure becomes compact as a system. 
This is advantageous when a polymer electrolyte fuel cell system must be installed in the space restricted 
like a midget submarine. 

[0036] Moreover, the deionizer units 28 and 30 indicated to drawing 1 and drawing 2 are notionally shown 
in drawing 4 (b). As above-mentioned, the deionizer unit 28 is formed in the middle of the cooling water 
supply pipe 54, and the deionizer unit 30 is formed in the middle of the circulating water supply pipe 64. 
The reaction cylinder which does not have a special internal structure as well as the ion-exchange-resin 
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cylinder generally used from carrying out deionizer from the water breathed out from pumps 18 and 16 can 
be used for the deionizer units 28 and 30. 

[0037] However, it becomes the factor which pressure loss becomes large while, as for the reaction cylinder 
which the amount of circulating water was determined by the object which it makes serve a double purpose 
in making it serve a double purpose as cooling water like this example or making it serve a double purpose 
as drive water of an ejector, and was suitable for the amount of water, the volume becomes large, and 
reduces a system characteristic in many cases. 

[0038] Thus, in order to make circulating water serve a double purpose and to install the target deionizer 
unit, there is a method of forming the deionizer units 22 and 26 in the location shown in drawing 4 (c). As 
above-mentioned, a fork road 20 is established in the cooling water supply pipe 54, and the deionizer unit 22 
is formed while being the fork road 20. Moreover, a fork road 24 is established in the circulating water 
supply pipe 64, and the deionizer unit 26 is formed while being the fork road 24. 

[0039] What was filled up with ion exchange resin to the reaction cylinder which does not have a special 
internal structure as well as the deionizer units 28 and 30 can be used for the deionizer units 22 and 26. In 
this case, the removal capacity of ion becomes settled by the amount of branching, and reaction cylinder 
content volume. Since discrete quantity c£in set it as arbitration, there is a design degree of freedom, and 
there is a merit of not reducing a system characteristic. 

[0040] the merit of deionizer ability being able to apply general technique highly of these deionizer units 28 
and 30, 22, and 26 is also large in order to perform deionizer only from a solution layer, but since it is 
prepared in the back-wash side of the fuel gas humidifier 6 and the oxidant gas humidifier 4, it is not 
avoided that ion flows into humidifiers 4 and 6. For this reason, when the metal which is not strong as for 
corrosion resistance needs to be used for a humidifier etc., it is desirable to use it together with the deionizer 
units 12 and 14 and the deionizer units 76 and 78. 

[0041] With the operation gestalt of this invention, although fiiel gas and oxidant gas are recycled, when 
both are not recycled, or when only either is recycled, this application can be applied. Moreover, with the 
operation gestalt of this invention, also in order for the cooling water to a polymer electrolyte fuel cell 2 to 
recycle fiiel gas, it is used, but since oxidant gas is recycled, it may be used. For that purpose, in the above- 
mentioned explanation, if oxidant gas and fiiel gas are replaced and read, it is enough. Moreover, the 
polymer electrolyte fiiel cell system by this invention is applicable also to the fiiel cell system carried in 
cars, such as an automobile. 
[0042] 

[Effect of the Invention] As stated above, according to this invention, a polymer electrolyte fuel cell system 
can collect the ion discharged from a solid-state poly membrane. Therefore, generation water corrodes an 
external environment and does not pollute. 

[0043] Use not only by the midget submarine which stated the polymer electrolyte fiiel cell in the example 
but automobile, Eind the use as a distributed generation-of-electrical-energy system in a home are considered. 
In this case, when generation water drips as it is, harmfiil ion like fluorine ion will wind and will be 
disarranged. This invention is effective also in order to prevent such a situation. 

[0044] Of course, the polymer electrolyte fuel cell system of this invention can also prevent the corrosion of 
piping. Therefore, the life of a polymer electrolyte fiiel cell system can be prolonged. 

[Translation done.] 
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* NOTICES * 
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2.**** shows the word which can not be translated. 
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